Abstract The present study describes detection of picobirnavirus (PBV) in faecal samples from bovine and buffalo calves employing the polyacrylamide gel electrophoresis (PAGE). A total of 136 faecal samples from buffalo (n=122) and cow calves (n=14) exhibiting clinical signs of diarrhoea and from healthy calves were collected during 2007-2010 from subtropical (central India) and tarai area of western temperate Himalayan foothills (Uttarakhand). The dsRNA nature of the virus was confirmed by nuclease treatment (RNase A, RNaseT1 and DNase 1). PAGE results confirmed 3.67% (5/136) positivity for PBV, showing a typical genomic migration pattern with two discrete bands with size of approximately 2.4 and 1.7 kbps for the larger and smaller segments, respectively. Among the five PBV samples identified, three were from buffalo calves and one from cow calf exhibiting clinical signs of acute diarrhoea, while one sample from non-diarrhoeic buffalo calf also showed the presence of PBV. None of the samples showed dual infection of rotavirus and PBV. The preliminary findings indicate sporadic incidences of PBV in bovine calves and emphasize the need for the development of better diagnostics for early detection and genetic characterization of these emerging isolates of farm animals of economic significance.
Introduction
Viral gastroenteritis is one of the most common diseases affecting young animals throughout the world. The number of viral agents associated with diarrhoeal disease in animals has progressively increased, including rotavirus, astrovirus, calicivirus, coronavirus and picobirnavirus. Picobirnavirus (PBV) classified recently into the family Picobirnaviridae (Fregolente et al. 2009 ) were first identified in children by Pereira et al. (1988) as bisegmented double-stranded RNA viruses and proposed the name picobirnavirus on the basis of its genomic pattern. PBVs have been identified in humans worldwide (Banyai et al. 2003; Bhattacharya et al. 2007) , in a wide variety of farm animals and birds, including pigs (Carruyo et al. 2008) , calves (Buzinaro et al. 2003) , birds (Tamehiro et al. 2003) and even in wild animals (Masachessi et al. 2007; Wang et al. 2007) . It has been identified as an opportunistic pathogen which may cause diarrhoea in immunosuppressed individuals (Giordano et al. 1999) . Though these viruses have been identified in both normal and diarrhoeic faecal samples of a broad range of hosts, little information is available regarding their distribution or association with bovine diarrhoea from India, except a report on PBV (strain RUBV-P) from diarrhoeic calf from Eastern India (Ghosh et al. 2009 
Materials and methods
Picobirnavirus-positive faecal samples were detected employing the same extraction protocol as used for the rotavirus genome and visualization of the segments on PAGE. The PAGE technique has been reported for the identification of PBV (Novikova et al. 2003) . During an ongoing epidemiological survey for bovine rotaviruses, a total of 136 faecal samples were collected from buffalo (n=122) and cow (n=14) calves, aged less than 3 months, reared at 30 different dairy farms in subtropical part of central India (Madhya Pradesh) and tarai area of western temperate foothills of Himalaya (Uttarakhand) during 2007-2010. Samples obtained were from calves showing clinical signs of diarrhoea (102 buffalo calves, 12 cow calves) and clinically healthy animals (20 buffalo calves, two cow calves). The sample preparation and viral nucleic acid extraction protocols as used for rotavirus genome extraction in our earlier study were followed (Kusumakar et al. 2010 ). The isopropanol precipitated RNA pellet was dissolved in 2× RNA lysis buffer for viral RNA genomic electrophoresis. The viral RNA was quantified using Nanodrop Spectrophotometer (Thermo Scientific, USA). The RNA electrophoresis was carried out for the detection of PBV dsRNA genome segments, based on number of segments, their typical electrophoretic migration pattern and segment size. The electrophoresis of viral RNA was carried out in 10% native (non-denaturing) polyacrylamide gel in Tris-Glycine buffer (0.025 M Tris,0.109 M Glycine, pH 8.3) by loading up to 500 ng of viral RNA per well. The viral genomic electrophoresis was also carried out in denaturing 5% polyacrylamide gel (containing 7 M Urea) in 1× TBE running buffer (8.9 mM Tris, 8.9 mM Boric acid, 0.2 mM EDTA, pH 8.3) by loading the same amount of viral RNA per well. Samples were electrophorosed at 100 V until the dye reached to be the end of the gel (approx. 4 h). The gel was silver impregnated following the method of Herring et al. (1982) and documented. For the estimation of molecular weight of the two segments of PBV, samples were run with group A rotavirus and 1 kbps DNA ladder (Fermentas) on 1× agarose gel, stained with ethidium bromide and documented in Gel doc system (Syngene GeneGenius Imaging System, USA).
The dsRNA nature of these segments was confirmed by nuclease treatment. Digestion of nucleic acid was performed following the method described by Pereira et al. (1988) . Briefly, 1 μg of purified PBV RNA was treated separately with pancreatic RNase A, RNaseT1 and DNase 1.The pancreatic RNase A was used after boiling for 10 min at a final concentration of 10 ug/ml in Tris-EDTA-NaCl (10 mM Tris-HCl, 10 mM NaCl, 2 mM EDTA), while RNaseT1 was used at a final concentration of 10 U/ml in the same buffer mentioned above and DNase1 was used at 10 U/ml in 40 mM Tris-HC1 (pH 7.9), 10 mM CaC1 2 and 6 mM MgC1 2 . Digestion was carried out at 37°C for 30 min, and following GIT extraction and isopropanol precipitation, the products were analyzed on 10% nondenaturing and 5% denaturing polyacrylamide gel. 
Results and discussion
The results revealed that all segments were susceptible to degradation by pancreatic RNase A and resistant to degradation by DNase I and RNase T1, confirming that the RNA from bovine faecal samples was double stranded in nature. No variation was observed in the nature of migration of PBV genomic segments during native and denaturing electrophoresis.
The PAGE analysis confirmed 17.64% (24/136) positivity for rotavirus (17.21% in buffalo calves (21/122) and 21.42% in cow calves (3/14)), showing a typical group A pattern (4:2:3:2), while 3.67% (5/136) presented two discrete bands that could be stained by silver impregnation. The position of PBV segments was found between segments 3 and 5 of group A rotavirus (Fig. 1) . Moreover, the RNA profile of PBV obtained by PAGE did not provide information for grouping the PBV strains by animal species, since they all were found to have genomic segments of similar size (Fig. 1) . All the five samples showed the same migration pattern on the polyacrylamide gel. The size of the bands was approximately 2.4 and 1.7 kbps for the larger and smaller segments, respectively, when compared to bovine group A rotavirus and 1 kbps DNA ladder (Fig. 1) . Among the five PBV positive samples identified, three were from buffalo calves with clinical signs of acute diarrhoea (belonged to the herds in which the presence of rotavirus was also detected, data not shown). One sample from non-diarrhoeic buffalo calf also showed the presence of PBV pattern, whereas none of the faecal sample from healthy bovine and buffalo calves yielded positivity for group A bovine rotavirus. The buffalo calf samples were from subtropical parts of Central India. One diarrhoeic cow calf sample from temperate Western Himalayan part was also PBV-positive. None of the samples showed concurrent infection of rotavirus and PBV, whereas the simultaneous detection of rotavirus and PBV infecting calves has been reported by Vanopdenbosch and Wellemansm (1989) . Though investigators have demonstrated the presence of PBV in various hosts with certain frequency, conclusive data regarding the pathogenicity of this virus are still lacking, and their role in the clinical manifestation remains to be better defined.
As out of 136 samples, 131 yielded PBV-negative results, it is pertinent here to point out that species which gave PBV-negative results could not be classified as nonsusceptible ones, because it could not be ruled out that they were never infected with PBV or were infected but did not excrete PBV at the time of sample collection. These results confirm the circulation of PBV among bovine population of subtropical parts of central and temperate western Himalayan parts of India. The only available study that matches our results is that reported by Ghosh et al. (2009) from Eastern India, which described PBV in diarrhoeic calves. We further propose that more number of samples and hosts must be surveyed to reach at a better conclusion regarding the emergence of PBV and their association with diarrhoea in farm animals. There is urgent need for better diagnostics for the detection of PBVs at an early stage of infection.
